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m m m 

7^W-AB37h7h> ( k X h > H2A, H2B, H3, H4 ^ Wtl 2 ftT'f'Dfr £> 
jfcS 8 £ DNA £##£ttV>fc#ifi#T, tXh>N *IE*flf 

U 5>>BKS«A*WS#tf fc DNA iWWfcftg&ttl*^* - * 1/ 
:*7—Attfi&fc£f 0**ft&#tB"e#£LW* (Wolffe,A.P. et al Cell 84, 817-819, 
1996) o ^^T*e^©^«^^§ytJ6fc«^©M^ttfc«tbT, 
ftlfc^B^ 1 if* DNA # 5 «k 5 fcf S d £ ^T?* 5 . <69J&*flI« 'J £ tlT V> 3 

flt^r? m © k t> h > « 7 -t ^;wb ©s« < > mm \z.mmm n o x ate^F 

0^©k7, h >m&< 7^;Wb£ttTV*S£V>o&J:5fc, kX h XDT^Mkt, 
te^flf^b©H3ttt*J^M«fc D*P&nWfc (Hebbes,T.R. et al EMBO J. 7, 1395-1402, 
1988, Grunstein,M. et al Nature 389, 349-352, 1997) . Z 9 W" 7 — A $ © k X h > © U V 

£> nT V > § (Hong,L.et al J.Biol.Chem. 268, 305-314, 1993) . 

h ><D7±?)Wt\t\iz h yy^Mmm Ck* h >7-t?;u h7>^7i 

7— if(HistoneAcetyltransferase);HAT) t k^ h >JK7"fe^JWb#* (k7.h>T ; 7-fe 

5 1 ^— k'(Histone Deacetylase); HDAC) <h©/^>*££oTfOT£ftTV>5 H t3^5D 

^tlT^D, ig*p, ^<~Dfr<0 HAT ffitXfc HDAC tfmfeSft-tOteWtffcfcW"* 

2gfe»££nW& (Ogryzko,V.V. et al Cell 87, 953-959, 1996, Brown,CE. et al 

1 



WO 2004/017996 PCT/JP2003/010460 
Trends Biochem.Sci. 25(1), 15-19, 2000, Grozinger,C.M. et al Proc.Natl.Acad.Sci.USA 96, 

4868-4873, 1999) . 

56&Btt, «^fciS7-t^;Wbtxh>^#H^^ hdac m&ftMtt?Zz.t 

Hfi&M& 0 ft! B tlX^ft (Counsens,L.S.et al J.Biol.Chem. 254, 1716-1723, 1979) . 
«4*f^»S»© Trichostatin A (TSA)teMM©#lh, 

(Yoshida,M. et al Cancer Res 47, 3688-3691, 1987, Yoshida,M. et al Exp.Cell Res 
177, 122-131, 1988) > WJ&rtfcKT-fe^Wbk* b >&tf»£i*, g&#*jtS3bfc HDAC 
* JB Hfcttihfr & TSA HDAC Pl*glJT & § 21 £ #53 ZfrttZ-ofc (Yoshida.M. 

et al J.Biol.Chem. 265, 17174-17179, 1990) . 
m<D HDAC a»Jfc'PViTt)5Bfl!3i^t^Vi*. tt£toftW£*JT?*5 Trapoxin U 

v-sis »K<giftii8ijia©»ji*iE*^'r*fpffl3&«»6nTv>fc*J 

(ltazaM,H. et al J.antibiotics 43(12), 1524-1534,1990) , HDAC ES&I*?* S £ ttf® 
ibfrtfc-ofc (Kijima,M. et al J.BioLChem. 268, 22429-22435, 1993) . -^©Pl^iUW 
aJfflb-V&Zlltfrb. Z. 0 Trapoxin ZfrT'Ju-'? tLTZtl\zm&t&th HDAC 
CD^7 D — ~ >#t>#&3nW5 (TauntonJ. et al Science 272 408-411, 1996) <, -tOfl&v 
Depudecin (Kwon,H.J. et al Proc.Natl.Acad.Sci.USA 95, 3356-3361, 1998) > Phenylbutyrate 

(WarreU,R.P.Jr. et al LNatl.Cancer Inst. 90(21), 1621-1625, 1998) , Pivaloyloxymethyl 
butyrate (Aviram, A. et al IntJ.Cancer 56, 906-909, 1994) , MS-27-275 (SaitoA- et al Proc. 
Natl. Acad. Sci. USA 96, 4592-4597, 1999) , CI-994 (Howard, C.T et al Proc. Am.Assoc. Cancer 
Res. abst #2886, 2002), SAHA (Richon,V.M. et al Proc.Natl.Acad.Sci.USA, 95, 3003-3007, 
1998 ) , CHAP (cyclic hydroxamic acid-containing peptide) ( Furumai,R. et al 
Proc.Natl.Acad.Sci.USA, 98, 87-92, 2001) , Valproic acid (Gottlicher, M. EMBO J. 20, 6969-78, 
2001), NVP-LAQ824 (Perez, L.B. et al ProcAmAssoc. Cancer Res. abst #3671, 2002, 
WO02/22577^$g), Apicidin (Cancer Res. 60, 6068-6074, 2000) UEOit&WHDAC 
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£ mXiiis FK228 (Nakajima,H.et al Exp.Cell Res. 241, 

126-133,1998) RtfTS (i) T^ft^T^ F-fc'&tt (BIR&H WO02/O6307 

#A>7l/yh&«:#!fcfciftl), TIB-te (n) T^$n§x7°->^7^K^ 
4*1 (ttH 2001-348340 RCTFfB-K (Ha) T'i^tl5T7°y^7*f 

(ttH 2001-354694 *f&$g) £ (D T^n&T^S^y^ 

H-fb^** FK288 jt7G#. -K (II) fcfcWT R WV7*D ¥)imr$>Z>h<D*{k 

dia) T^sns^^^^hMb^^b^ttA-c ©®7G# t^-n^n»& 

IBT3. 




(I) (II) (Ha) 

Vi5 (Mil02#l) o *&*©ttfc*>» gBft&&A, & 

«ft«^< . hdac mwmmwwiWMv&ft*? h u 7 7$#©#$p • «&n# u 
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tt^^lHFK^'j^ftC^WWfflS^ftXiK 1) fctt,FK228jt7G#tt*0 HDAC 

WO02/055017-%A°>7l/U/ h (♦tW : Xltt2) fctt, HDAC fi#aW*£#ttX 'J h^h" 

HDAC |fl#*fl#M«iftt«lt*HllSfl^ h U #7>fS&<Dim ' £ t £^1" 

tMfiNK* MWVW?- (ra), ««« (OA) fei'cs^^itt, 

fSfrO»i^K:^VsTttl»ff»IIKai^t:7;i/D >1£M»W« • &#T 
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^ D D ni:LT(Z)^^^Ito^l^6i)ttft)nT#Tt/^ (W|B*4*«v3tltt 7 , 9010 
#fig). U&>Lfc#£, ag&fcSS^X*, 'TOWID^T h U cd^HS? • S5tt*W 

[##B?Xi^l] Marks,RA.£> r Journal of the National Cancer Institute J , 2000 3^ H 92 
p.1210-1216 

' [##SfttItR 2 ] Kim,M.S.£u TNatureMedicineJ, 2001^, fg7#> p.437-443 
[##ffr*:£$ft 3 ] Darkin-Rattray,S.J. h . rProceedings of the National Academy of Sciences of 

United States of America.! > 1996 3^ % 93 p.13143-13147 
[HMStRtltHj SteffanJ.S. TNarureJ, 2001 H 413 p.739-743 
[#Mf ffFlfciifi 5 ] Dion,L.D.£>. rvirologyJ> 1997 ^ W, 231 p.201-209 
C^^flFSSfi 6 ] Chen,W.Y. & , rp r0C eedings of the National Academy of Sciences of United 

States of America!, 1997^, 3l94#, p.5798-5803 

[*MMfcfciR7 3 ishiguro, n, mm- m^(D&®%>- ciM7hu>^7)j, ism 

fflJfcJ*5S£*fc, 1997 ¥ 2 £ 25 B , p.81-85 

iwmtxmsi ozaki,s 6, r» 0 .T**fcv># • mm&omitfcBmu Mm&% 
(W) mmthtm. 2001 11 £ 20 0, P .46-95 

[#&i¥$M9] Lohmander,LS.e>, rArthritis and Rheumatism J , 1993 % 
9"§\ p.1214-22 

[#4$W\£iRl0] Malfait, AM.^s r Journal of Biological ChemistryJ > 2002^, H 277 
^25-%, p.22201-8 

(##^1 1 1 ) Close,D.R.6, TAnnals of the Rheumatic DiseasesJ , 2001 ^, % 60 
f§3-^ p.62-67 
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[#tett\£iJft 1 2 ] Arner, E.C. £> , Tcurrent Opinion in Pharmacology J , 2002 % 2 '■ 
p.322-329 

[«r ffxitt i3 bbr& n W002/06307 *k yyv-y v 
wm&m 2 3 aie^n WO02/055017 ^-a° yyvvv 



< &fcs hdac H^b£»\ vsmfc&fffcHttttWIMSfl^ H U £*##E*fP 
SP^> hdac BiMb^**^^tbT'&*'rsH«f*#1BIIS^vh 

*5fiWtt, HDAC iaiFft-&**^^tbT#Wf*#M»^, H»U^ 

*56^EsnfcfflVi e>n* hdac na#<b^«i t uTtt, hdac *vkmtztt&tom$ 

C*CDttT*D, JWW9fctt, ^©HDACBMtffr&fcnrfc*, FK228 S ^©Itc 
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w: ^is^J-nk^m Mb£& a,b ms c) ms^n^^mytw, Ms-27-275, 

Trichos,tatin A, NVP-LAQ824, SAHA> Apicidhu (Phenylbutyrate, 
Pivaloyloxymethyl butyrate. Valproic acid CI-994, Depudecim Trapoxin M&\Z CHAP 
•&E-&mVfbft%o Ett60HDAClfi#fc£tott, TUE$nws^> 
S^WA?t5ui^T^I.. &£b<WU FK228 ]&tf-£<D£7G#, T7'y^7' 
^Wb^* A,B mS C) W^-ne»©S7U#, MS-27-275, Trichostatin As 

NVP-LAQ824> SAHA> Apicidim Phenylbutyrate JkZ$ Valproic acid 0 > <£Di&?£b 
<«, FK228 -BdSZrOWjtW, r^v'^^f rMb£& Ofb^t) A,B Rtf C) &m 
£©S7t#> MS-27-275^ Trichostatin A> NVP-IAQ824> SAHA Tk& Apicidin HfoZa 

mnoftR*w^^n%<Dfc&®om^fa%*ftzn<D hdac RMHfr&totUT 

HDACPl*?£ftte> M^fc Yoshida, M. et al J.BioLChem. 265, 

17174-17179, 1990 £fE*fc©^CfeT^iC»T^£o A#WlCtt, ^K»IB 

NPM^W >*a.^-^3 k* h>J^7iz^;Wb^*®^^S-&b^(c:T 2 
1 4> ©tt*H£tt *> >^ U-i > a C7 y $ - T Stiff * 2: t £ J: 0 fx 5 E t # 
ft^Wft hdac H«Mb^«©» HDACfi«£tt*5lfflXl!R*t*K:**t'. fcfc, fls 

• FK228 : 1.1 nM (iq»flS ) Exp.Cell Res. 241, 126-133,1998) 

• ft&lb A : 30 nM fc*V>T» 85%M 

• MS-27-275 : 2 U M (IC 50 ffl ; Proc. Natl. Acad. Sci. USA 96, 4592-4597, 1999) 

(Na&) : 280 MM (lC 50 fit ; Exp.Cell Res. 241, 126-133,1998) 

• Butyrates (ffr&, Phenylbutyrate, etc.) : raM (Nat. Rev. Drug Discov. 2002 1, 
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287-299, 2002) 

• Valproic acid : raM (Nat. Rev. Drug Discov. 2002 1, 287-299, 2002) 

• Trichostatin A : 2.1 nM (IC 50 fit I Exp.Cell Res. 241, 126-133, 1998) 

• NVP-LAQ824 : 0.03 1± M (IC 50 fit ; Blood First Edition Paper, prepublished online June 19, 
2003) 

• SAHA : 10-20 nM (IC 50 fit ; Proc. Natl. Acad. Sci. USA, 95, 3003-3007, 1998) 

• Apicidin : 5 nM (iCsofifi ; Cancer Res. 60, 6068-6074, 2000 ) 

*$£W ©S'J CDff * V HDAC mm4k&Wfc> ±13 Yoshida m<D^mz «k 0 Sd£ L/ £ 
HDAC [51*^14 (iCsofit) ^ 100 UM £AT> «fc 0# £ L < ft 10 MM OT> Xfcff * 

wx«#«pwfc»5sn*. 

ERjTfSJli^T?**. jI«P&#©«£> 10SfcO#S)O.OOlJ&>e5OOmg.Sf*U 
< te0.01~300rogM^T& 9> tn*llHn?**^tt275S4lslfc^^Tl8!#*rS. Mffi? 

rt, an* ft. ATeb<tt#Krt«fc*fip«#sn*»^tt,i®afco»o.oooi*6 

lOOmg^,0Sb<«O.OOl~lOmgMS-r$.§o SM*, ttS'J 

*»wk:±*fiptft^©fc»©ii^m»*ibTtt, sew, mm. mmimm^b 
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;Hz )V d - 7 7 * i/- h & E £ & « w #14 * & watt fcrtfcft'&tt © 7 w ;p a t 

IHRbT'b.kl*. 

mv>&?temm%u iraau mmu 6fr*si£^rbWT*><kK 

SSfcSlfrfbSK ffiiHSK ¥Ut;»J* #TO> ££^31 (#J*.te\ 57 1 — 7s), 

«®agu «ffliwt^M7Kx^«r©ft»ffl»ifltfc#»bT«ffl*r* - i 
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mmmi ■ ^it«t»im«t43ij-?)7 o ox^^u*> (pg) nmmmm®. (u 

W¥ (S*6fea, l.0~l.5kg) £ai»tfin r T»?E£i*fcfc, !M!p£M 

U W»*ii0|ICtJi*^^fcT«l», mm V fro hU7°v>-EDTA 
(0.25%-lmM ; GIBCO-BRL tt«) fcT 37*0, 1 P#WfflS©ft, 1500rpm> 5 #*CifH> 
^»bTOl/fcWlfe*^W<y3*3C-f--^WS* (DMEMn GIBCO-BRL tfc®) Tft 
#Lfc. ttV^T3 9^- if A (0.15% ; ^-'J >#- ' 7>/\^A4I) /DMEM 
T 37^ 3~12l^TOSbfc^> t-fD>^";">i7^M- (lOOjtim, Falcon Ifcfi) 
®5&IIi#fc 1500rpm, 5 #©jt'»»fc;fr W\ *#WI6ft«tJR*-a-fc. DMEM/10%FBS 
iai^T+^ fc«t# b fc^, DMEM/10%FBS IfiMftK: 2 X 10 5 cells/ml \Zfc%>£5 \ZMM b , 

fco 3 B^^^50jtig/mlTX3;Hf>^^DMEM/10%FBS^fli! (EAT, 77>n 

;nf 2oo fcsanu §5112 bm^h^ 2 mmvMhtco ^©m, 7tr 

io//ci/mi (Dm 35 so 4 ^7^)l<¥>M%m2Q0 

tfUCT3BW«#» 200Ml©7^3;Hf>»«iftT?3iaft#U 200 1 

©T^3;Hf>BWF«n?l BM#aiU&. 1 M © all-trans >5=" 7 -f >g? (S^ 

^tbS) T$J»U 48P#P^^©^*±?f&20/il-ro|li|XL> b^7°^7>h (Packard 

100%, i/^y -r >»inp^ o%tufc"5»*w© pg #mm.m%&& 
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(») mm^Tm i \z*k?„ & hdac mmi&mt, mmm&& < , ^© hdac 
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MS 


PG##lfi£F (%) 




1000 nM 


98 




100 nM 


93 




10 nM 


51 




InM 


20 


FK228 


100 nM 


97 




10 nM 


39 


MS-27-275 


10 M 


87 




1 M 


52 


l&K(Na ±&) 


3 mM 


93 




0.3 mM 


27 


Phen vlbu t vrate 


3 mM 






1 mM 


14 




0.3 mM 


-2 


Valproic acid (Na ^) 


3 mM 


79 




1 mM 


46 




0.3 mM 


49 


Trichostatin A 


1000 nM 


58 




100 nM 


40 


NVP-LAQ824 


300 nM 


90 




30 nM 


26 


SAHA 


3000 nM 


71 




300 nM 


13 


Apicidin 


• 300 nM 


92 




30 nM 


25 

. .. 



%2 : ^it«««±§««^fe^§PGMPl^tt (EL-l$lJ$0 • 

^MUHiCbT>7^MD^*«^ii(,fe. «g 10ng/ml ©th 
IL-10 (R&D System 1±S) Tfllt, 48 P#»0^±?if£ 20 U 
7°fiV>h (Packard *±§S{) ^ltfiH4*ML,7c. Wtit&mtM&Mtet® 

p#»u il-1 ioo%> il-1 mnam* o%tLrz.s^mx^(D ?g immmm 
(^) «i*&T*2fc^-r. tt§Mb£«T***» hdac mmik&mt, *<d 
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hdac mm^trnmrnz^x, ?g z. tmmvtzo 



S2 





'MB. 






30 nM 


61 




3nM 


39 




0.3 nM 


6 


FK228 


30 nM 


97 


MS-27-275 


30 M 


95 


MM (Na«0 


5mM 


78 



ft-? bvzz(Dftm-mmztt^%imzwmt%mmtewm&tLT, m^vmrn 

%im&mn<D7s>7 U-~>^j£<J3V^nW&:£&T&£ (Spirito S.et al, Agents 
Actions;39, C160-2, 1993)o HRK, in vitro ££V>T, J <i >^£fcte IL-1 %\Z& £ 
?G5m*mffltZ>ftmW$>2>^ h U ^^^d'U^U'ry—^mmn (Lawrence J.etal, 
Arch Biochem Biophys. 344(2), 404-12, 1997) tt> ^MWtk^JW £ X \Z& 1>T fefffllfe^ 
"7 h U ^^©^-»^^ft*I}]$lJT^)J:t«II$nTvi§ (Ann Rheum Dis. 54(8), 
662-9, 1995^ J Exp Med. 182(2), 449-57, 1995 ^ Adv Dent Res. 12(2), 82-5, 1998 TkTf- Inflamm 
Res. 49(4), 144-6, 2000) o &~oT, *i¥MTSnfe^«M^nfc*^HJ(Z)»^ 

hdac n^frerw*, mwsmm-? y u ^xo^i • «£»jtsi^j 
tL«T*5. wc, *^b^©^«^t$>?) hdac mm^mt, m^mmw- 
h u • ^tt^^T§^»^»tiST^§ iL-i ^^v^i/^y -f >m 

ttis. mmmnomm\zt)^iD^rmnmmm^ h u t^Mm • 

*mmM<D^$Mttr&Z> HDAcMft£*te> MfS§l»K:^bfcJ;5K:, w 
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m ^ (D m m 

2. mmtzh^T^Mmmmwik&w, fk228> tss (d ti^n^fy 

^•£nZ> : T7°^<7°^\ t ik y n$). MS-27-275, Trichostatin A, NVP-LAQ824, SAHA, 
Apicidin, Phenylbutyrate, Valproic acid, Pivaloyloxymethyl butyrate, CI-994> Depudecin, 
Trapoxin, CHAP WZMWtfr £^£ft&lf *©f&IS 1 f3*tf>2!lo 




(I) (ID (Ha) 

3 . HufBkx h >jKT-fe^;Hk^Pi§ft-ar%^> fk228> mammm 2 ibhc©^ cd 
T^nsx^^^Mt'&tK »*©OT2tB^©-^ (10 -e^^n^x^v' 

MS-27-275. TrichostatinA, NVP-LAQ824, SAHA, Apicidin, Phenylbutyrate Tk& Valproic 

acid e>a^£n&ft$©OT 1 nwwn, 

4 . MIBkX b >J&7^;Wb@l*lfiM^!l^ T^ffl £> , Journal of Biological 
Chemistry, 1990 ^, W, 265 P 17174-17179J fB«©^(C=t 0 SJJtUfc tX h 

7-fe^;Hb^mia^tt dcsoffi) ^ioo uM&cfomm^it^^^m^^m 

1 f3*c©£ij 0 

5 . #M»<2«Xte?&M"r & 31»)iSffl 1 IBftO^Jo 
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6 . mm u ^^(D^mxfofemm-v&zm&fDmm 1 mm^nu 
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